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h o > * £ * , SV4 OCUIIW^JT 

x^wKt •> 7**-jU*£t;. C©m(4(i7*5X 
i FpS V 2 - dhTrA^ ^frtlS75/> > 
h PuvD - EcoR I # £ * ft £ 
B / 7'7X-KpSV7Z6 ©^^IwWa L 

fc W A 

7*77,iKpSV703,pSV720 (TiSU 
*t)fciCfpS V 7 2 6^-(^JE^©ffirtTtctt 

2 ^iBUKyu&Jr'ffli** St&«±ffltt© I 

7*7 X i KpS V 7 2 0 (SP 5 El ) (A 7* 5 7, i Kp 
SV7 n(0«i9tt:t'*4, -tnti, 7* 7 X i K 
7 0 3 © I 8 5 bp© EcoR I t EcorV ©R3© 7 
KpS V 2 - dhfrfr "»W 
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fcftttK, mi KpSV 7 2 0 ipSV7 2 
6 lidhfr4>fc#(D|5l~ft3im{4'£-#* *. fiffti, 
I L-20f?I53*©->/^^^7'^ K£ =>- K* 

C OK?r]ti. 7*7 X i KpS V 7 2 0 ©tfl£, 
I L - 2 ©^jtSff-jSHtt© i/y + A,*?* K©>< ( J 
7>ht3-KU FpSV 7 2 6fl>« 



TE# I « I* C© UK ©£&£** : 



7 7 x ; k 


I L - 2 «tt(U/«4) 


pS V 7 0 3 
pS V 7 2 0 
P S V 7 2 6 


2 2 8 ± 1 12 

3 4+29 
1 5 3 ± 6 8 



z<om\i, dhr r ©hrt©£3l!pft£ x ; K 
(pSV 7 0 3 )i:3ALfc:itMiLT-i?jS 

7 2 0 ). tftl*. [ L - 2 ©i^tfi©*© > / 
+ to<<1* KO'«'J7> h*3 - K+ SEW*, 
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X i KpS,V 7 2 6 )tfflftt*:4i:i^r, W 

(r? x i Kps v 7 o 3 )i; -p^rsfli nfc t 

3 . 7* 7 X ; KpS V 7 4 I 

77^; KpS V 7 4 1 ©WW* 7*7 * ; KpS 
V 7 3 9 (3£ 7 H)U« C* 4. 

7 v 7. I KpS V 7 3 9 U5a©DNA7 7/ 

s v4 ooyy i»A^3?^n, ^ s v 4 o 

©HJW 7*o £ -©-S£££6\ 7 7 7 bp 
©7 5 > h EcoR V - B Rl I , 

77 ^; KpL I • sTA* v(H.Oka 

ra«a)4 f - - ><- ^(P ,BerK)( 1 9 8 3 ), 
*b+»5--x>K- -tr Jt/ 7 - • ' W * o 
-^ — (Molecular and Cellular Biology), 
3.2 8 0 - 2 8 9 ]*^3f^h, ^o. SV 

4 0«HJ]|fl7o*-^-©77y> yhEco 



© & KM »t^i>t-RNA I 9StSfiK 

978 ). :W * r ~(N ature), 2 7 3 , I 
I 3 - I 2 0 J © & IW > J*>ft-RNA 
I 6SOP)-fVl-o>*SC. 2 3 9 bp©7 

'J siJ-Psl\ - H indQ) U J: ^TKfii H 

k7?^; KpSV706©52 I bp© 7 7 
?V > h H i nd HI - B a« H ! ^ *b $ * 75 

y/>fpiti -bi«h aei). c© 

77? / > h(iffjffi(*(pa-hC H)- I L - 

— s v 4 0 oyy a^^i^h, A^c©*7-r 
;u *©$--»!* y 7 T^-^fb ^ y+fr* so 9 

8 8 bp© 77// > hBel I - E coR J 

— 7*7 x i Kpb nsaa^ijfl^ni 229 

5 bp© 7 7 7* > h EcoR I - P vti D . 
75^i KpSV74 1 (31 9 H)li, 7" 7 X i 



KpS V 7 3 9 (075/> > hBaoH I - EeoR 
I*, 7 7 V r PvuH - EcoR I T&fotZ 

ciiaotiObns*', tft#u, s v a q<oy 
; *^ c © ^ x © in JCH* y r 

T — it ■> 7* fistS V 9 8 8 bp© 7 7 7 * > h 
Bel I - EcoR I tr^; K©pS V 2-dhfr 
A»4lgj^n*77/>>hPvoD-B«l OfcA* 

7*7 X ; KpS V 7 4 1 (±TI2© (,<0*ftf: 

nU5S#Cps-hG H) - I L - 2 ©|£ 

:o$a(U(D7*Dt-^-HTSV4 0 

©tain7'o*-^- j &^t5,^ni±, il 

- 2 ©ffiBf** v - K*-SEH©Jtfcflp\ s 
V4 0O2B©-f yho>A»btrSfiMfcJ; 
' cXC©E?«|©TJ!EfiP, S v 4 0 ©tflffl * y T 
7 1 - jKk •> y * 4- ft * 5 .. to * 
— — dhfr© fcl6 ©&M&. :o*(lliSV4 0 
OtOJW 7o*-? dhfr«3- K-f S D N 
ASM, fcit/: ©K*J©TSSE#* *BIIW-f 
> h □ > L © S V 4 0(?»)W!4i'J7f-^ 



441 



(10) 



& / "7 7 7* i KpSV74 lOffiffllcflaai 

h n a 

7*7 X i KpS V 7 3 9 , P S V 7 4 I is J; C/p 
S V 7 4 2 (TEf& , S)*-l*ft«©*fc'*TO&fc 

tffl USl A< fife * 4 I L-2»»l"<**ffHt* 
fci6. StgR^KS© I L - 2 - * -f 7*fttt*iM£ 
Lfc(±s£7*a (- =>-;Ulcft ). 

7* 7 X ; KPSV74 2 C SB 1 0El)t*7*7X i 
KpS V 7 3 9 A^WJS* ftfc. 

rpSV 7 3 9 (3!l 3 EI)© 2 6 0 bp 
<D7 7^y V hHindffl-Xbal li, 7* 7 X ; Kp 
S V 7 0 3 Cm 3 0)© 2 4 4 bp(£ I 2 0)© 7 7 
r> > h H indl - Xba I (CJ: r)tElft?llfc, 
!^nj/5^; K tt 7* 7 X : Kp S V 7 4 0 (3ft 
8 Bl)-C* 5. 

m - KpSV74 211, 7*7 X i KpS V 7 



pS V 7 4 1 


4 6 ± 4 


P S V 7 4 2 


7 ± 2 



COSH, dhfr©/i*i> ©£##&£ 7* 7 X i K 
pS V 7 4 0 icWA-T 4 C ttzM&LX-tif&m 
©&#TU5m©(£T£*t(7*7;*; KpS V 7 
4 2), thll, I L - 2 OXaiPiffi^'O i//*- 
^^r? K©'< 'J7>^3 - Kf 4£"*J£, h 
C HOv^^M7f K£ 3- Kt4RfK7 7 
X J KpS V 7 4 I )1rEJft t 4 C £ iz «t o I 
L - ZflBu^jufcR-ff ic<S# + 5 t A*^flgi 

DXBl lODHFR-CHOUaiir?^; 
KpSV7 2 6£pSV74 I Ol'f h 7 > 

X 7 x 7 h sn*. 

X7 • 7* 7 .G raha«)£x- . 7 7 V • 

- x 7*(A . Van <Jer Eb)C( 1 9 7 3 ), t' o 
a y-CVirologr), 5 4 , 4 3 6 - 5 3 9 )(c 12 

Illft*. 1 0 3!(v/v)f*||Sftf|iU, Y>fv- 
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4 0O75^> > f EcoR I - B «aH 1*75^ 
> > h PvuD - EcoR ( T-ffltft* 4 C J; T 
»^n*A<, &£<i7*7X*. KpS V 2 -dhfrA* 
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ft, »mwi7A*-ca *sa:©+»ttflo. (ffliai- 

1 . r l - 2 ©ffigj 

_ha«£i rats l, o . o 5 tor > 

3b(L^ A (L aenl i)C t 9 7 0), t-(Ni 
ture), 2 7 7 . 6 8 0 - 6 8 5 J©£JftU i^lf 
I L - 2 tt£ 9 5 %tlt*&tt> , C©^o-7h 
^77 J f-A^ffii6fc/gtll777>3>©7*-;l' 
«, I L - 2 £#mtti7*$jS£mfi!<*£, 

2 • 7 5 / j£SSEf'l<P%aic J: * I L - 2 © 

asm 17 

mat- vr/u-t. 's*-*- -7 > x <j >7*d 

; K(ita^'J7'u>)7^^-<5gEi):ij 

<. 7 -f - ^OVh/ 7 7(*T^I 3 
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^^t^>hY> (BEES iff Mc*»»f + «. 



(12) 



bb)S>( I 9 84 ), ro^-f^^-t-> g 

CP roc. N all . A cad. S ci. U S A), 8 1.6 
486-6490 ]. 

I 10 
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KffiT-*5. cnti, Rne(*(ps-hC H)- I L 
iC-t^T, -T > * - o -< + > 2 £>Sli£<D*:*!>t-m 
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4 . B!ifi<D0|*ttK9l 

gt i EUi. t h t y i l - 2 inrffi off 
# <fc t 4 > vtvy t -RNAi:taffiW«DNA 

#2-1 OEhl, tn?^, ^<H-pSV7 
00, pSV 7 0 3 , pS V 7 2 0 , pSV 7 0 6 , 
PSV 7 2 6 , PSV 7 3 9 , pSV74 I , pS V 
7 4 0 fcJiCfpS V 7 4 2 ®Mf$.*7F + WC*> &. 

9 I ISKi* HindHI i HgiA I flffl«&ffl© 
DNA-b//«>h^aiftt4^fi!<2*ia^'J=f^ 

jpl 2 Klli, pS V 7 03O-lr/>>f-Htndin 
- B an H 

St 1 3E3(±, fi!)E»(ps-hGH)- I L-23 
-KRf'l J £:to-t?y>>hHin(iiI|-8aBH I * 

3J1 30(i7'7X ; K P S V 7 0 6 C552 1 bp 




-444 



03) 



tffiflf 1-165373 (13) 

FIG.l 



-20 

Met Tyr Arg Met GlN Leu Leu Ser Cys Ile Ala 
5' AGCTTCCACA ATG TAC AGG ATG CAA CTC CTG TCT TGC ATT GCA 

-1 1 

Leu Ser Leu Ala Leu Val Thr AsN Ser Ala Pro Thr Ser Ser Ser 
CTA AGT CTT GCA CTT GTC ACA AAC AGT GCA CCT ACT TCA AGT TCT 

Thr Lys Lys Thr GlU Leu GlH Leu Glu His Leu Leu Leu Asp Leu 
ACA AAG AAA ACA CAG CTA CAA CTG GAG CAT TTA CTT CTG GAT TTA 

GlN Met Ile Leu AsN Gly Ile AsN AsN Tyr Lys AsN Pro Lys Leu 
CAG ATG ATT TTG AAT GGA ATT AAT AAT TAC AAG AAT CCC AAA CTC 



Thr Arg Met Leu Thr Phe Lys Phe Tyr Met Pro Lys Lys Ala Thr 
ACC AGG ATG CTC ACA TTT AAG TTT TAC ATG CCC AAG AAG GCC ACA 



Glu Leu Lys His Leu GlN Cys Leu Glu Glu Glu Leu Lys Pro Leu 
GAA CTG AAA CAT CTT CAG TGT CTA GAA GAA GAA CTC AAA CCT CTG 



Glu Glu Val Leu AsN Leu Ala GlN Ser Lys AsN Phe His Leu Arg 
GAG GAA GTG CTA AAT TTA GCT CAA AGC AAA AAC TTT CAC TTA AGA 



Pro Arg Asp Leu Ile Ser AsN Ile AsN Val Ile Val Leu Glu Leu 
CCC AGG GAC TTA ATC AGC AAT ATC AAC GTA ATA GTT CTG GAA CTA 



Lys Gly Ser Glu Thr Thr Phe Met Cys Glu Tyr Ala Asp Glu Thr 
AAG GGA TCT GAA ACA ACA TTC ATG TGT GAA TAT GCT GAT GAG ACA 



Ala Thr Ile Val Glu Phe Leu AsN Arg Trp Ile Thr Phe Cys GlN 
GCA ACC ATT GTA GAA TTT CTG AAC AGA TGG ATT ACC TTT TGT CAA 

133 

Ser Ile Ile Ser Thr Leu Thr 

AGC ATC ATC TCA ACA CTG ACT TGA TAATTAAGTGCTTCCCACTTAAAACATATCAG 3' 
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^fia¥l-165373 



O 
O 



FIG. 11 



Met Ala Tmr Gly Ser Arg Thr Ser J.eu 

' A6CTTACC ATG GCT ACA GGC TCC CGG ACG TCC CTG 

Leu Leu Ala Pme Gly Leu Leu Crs Leu 

CTC CTG GCT TTT GGC CTG CTC TGC CTG 

Pro Trp Leu Gln Glu Gly Ser Ala Ala 3' 

CCC TGG CTT CAA GAG GGC AGT GCT GCA 
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Hffl-¥1-1G5373 (16) 



FIG. 12 

-20 

Met Ala Arg Met GlN Leu Leu Ser Cys !le Ala 
5' A AGCTTCCACC ATG GCT AGG ATG CAA CTC CTG TCT TGC ATT GCA 

HtndVS _1 ! 

Leu Sea Leu Ala Leu Val Thr AsN Ser Ala Pro Thr Ser Ser Ser 
CTA AGT CTT GCA CTT GTC ACA AAC AGT GCA^CCT ACT TCA AGT TCT 

Hgi AI 

Thr Lys Lys Thr GlN Leu GlN Leu Glu His Leu Leu Leu Asp Leu 
ACA AAG AAA ACA CAG CTA CAA CTG GAG CAT TTA CTT CTG GAT TTA 

GlN Met Ile Leu AsN Gly Ile AsN AsN Tya Lys AsN Pro Lys Leu 
CAG ATG ATT TTG AAT GGA ATT AAT AAT TAC AAG AAT CCC AAA CTC 



Thr Arg Met Leu Thr Phe Lys Phe Tyr Met Pro Lys Lys Ala Thr 
ACC AGG ATG CTC ACA TTT AAG TTT TAC ATG CCC AAG AAG GCC ACA 



Glu Leu Lys His Leu GlN Cys Leu Glu Glu Glu Leu Lys Pro Leu 
GAA CTG AAA CAT CTT CAG TGT^CTA GAA GAA GAA CTC AAA CCT CTG 

Xbal 

Glu Glu Val Leu AsN Leu Ala GlN Ser Lys AsN Phe His Leu Arg 
GAG GAA GTG CTA AAT TTA GCT CAA AGC AAA AAC TTT CAC TTA AGA 



Pro Arg Asp Leu Ile Ser AsN Ile AsN Val Ile Val Leu Glu Leu 
CCC AGG GAC TTA ATC AGC AAT ATC AAC GTA ATA GTT CTG GAA CTA 



Lys Gly Ser Ijlu Thr Thr Phe Met Cys Glu Tyr Ala Asp Glu Thr 
AAG GGA TCT GAA ACA ACA TTC ATG TGT GAA TAT GCT GAT GAG ACA 



Ala Thr Ile Val Glu Phe Leu AsN Arg Trp Ile Thr Phe Cys GlN 
GCA ACC ATT GTA GAA TTT CTG AAC AGA TGG ATT ACC TTT TGT CAA 

133 

Ser lie lie Ser Thr Leu Thr 

AGC ATC ATC TCA ACA CTG ACT TGA TAATTAAGTGCTTCCCACTTAAAACATATCAG 3' 
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If IB ¥1-165373 (17) 

FIG. 13 

Net Ala 
5' A AGCTTACC ATG GCT 

Hiva nr 

1" H " Guy Ser Arg Thr Ser Leu Leu Leu Ala Phe Gly Leu Leu Cys 
ACA GGC TCC CGG ACG TCC CTG CTC CTG GCT TTT GGC CTG CTC TGC 

-i i 

Leu Pro Trp Leu Gln Glu Gly Sea Ala Ala Pro Thr Sea Ser Ser 
CTG CCC TGG CTT CAA GAG GGC AGT GCT GCA CCT ACT TCA.AGT TCT 

Thr Lys Lys Thr GlN Leu GlN Leu Glu His Leu Leu Leu Asp Leu 
ACA AAG AAA ACA CAG CTA CAA CTG GAG. CAT TTA CTT CTG GAT TTA 

GlN Met Ils Leu AsN Gly Ile AsN AsN Typ Lys AsN Pro Lys Leu 
CAG ATG ATT T TG AAT GGA ATT AAT AAT TAC AAG AAT CCC AAA CTC 



Thr Arg Her Leu Thr Phe Lys Phe Jyr Met Pro Lys Lys Ala Thr 
ACC AGO ATG CTC ACA TTT AAG TTT TAC ATG CCC AAG AAG GCC ACA 



Glu Liu Lys His LEu GlN Cys Leu Glu Glu Glu Leu L*s Pro Leu 

6AA CTG AAA CAT CTT CAG TGT^CTA GAA GAA GAA CTC AAA CCT CTG 

Xba I 

Glu Glu Val Leu AsN Leu Ala GlN Ser Lys AsN Phe HisLeu Arg 

GAG GAA GTG CTA AAT TTA GCT CAA AGC AAA AAC TTT CAC TTA AGA 



Pro Arg Asp Leu Ile Ser AsN Ile AsN Val Ile Val Leu Glu Leu 
CCC AGG GAC TTA ATC AGC AAT ATC AAC GTA ATA GTT CTG GAA CTA 



Lys Gly Ser Ulu Thr Thr Phe Met Cys Glu Tyr Ala Asp Glu Thr 
AAG GGA TCT GAA- ACA ACA TTC ATG TGT GAA TAT GCT GAT GAG ACA 



Ala Thr Ile Val Glu Phe Leu AsN Arg Trp Ile Thr Phe Cys GlN 
GCA ACC ATT GTA GAA TTT CTG AAC AGA TGG ATT ACC TTT TGT CAA 

133 

Ser ile lie Ser Thr Leu Thr 

Af,C ATC AIC TCA ACA CTG ACT TGA TAATTAAGTGCTTCCCACTTAAAACATaTCAG 5' 
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